Abstract: Hex-derived network has a variety of useful applications in pharmacy, electronics, and networking. In this paper, we give general form of the M-polynomial of the hex-derived networksHDN 1 [n] and HDN 2 [n], which came out of n-dimensional hexagonal mesh. We also give closed forms of several degree-based topological indices associated to these networks.
Introduction
In the field of mathematical chemistry, several useful structural and chemical properties of a chemical compound can be determined using simple mathematical tools of polynomials (as Hosoya polynomial and Mpolynomial) and numbers (as Randic index and Zagreb index) instead of complicated techniques of quantum mechanics; for details, see Ref. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] .
The hexagonal mesh was introduced by Chen et al. in 1990 [13] . The 2-dimensional hexagonal mesh HX (2) , which is composed of six triangles, is given in Figure 1 : The n-dimensional hexagonal mesh HX(n) is obtained by attaching n-2 layers of triangles around HX (2) .
A connected planar graph G divides the plane into disjoint regions; each region is called the face of G; two faces are said to be adjacent if they have a common edge; the unbounded region lying outside the graph forms the outer face. The 2-dimensional mesh HX (2) has seven faces, as in [4] If in HDN 1 [n] the faces f 1 , f 2 , . . . , f k are adjacent to a face f and if the vertex F that represents the face f is joined to the vertices F 1 , F 2 , . . . F k representing the faces f 1 , f 2 , . . . , f k through edges, we receive the hex-derived network HDN 2 [n]; one may have a look at HDN 2 [4] [4] In this report, we give the closed forms of the Mpolynomial of HDN 1 [n] and HDN 2 [n] and recovered several degree-based topological indices from these polynomials.
Throughout this paper, G will represent a connected graph, V its vertex set, E its edge set, and dv the degree of its vertex v.
Topological indices are graph invariants and presently play an important role in the field of mathematical chemistry, biology, physics, electronics and other applied areas. So for many useful topological indices have been introduced. In 1975, Milan Randic´introduced the Randic´in-dex [18] , which is defined as
For a reasonable information about the development and applications of the Randić index, we refer to [24] [25] [26] [27] [28] [29] [30] [31] . In 1998, working independently, Bollobas and Erdos [19] and Amic et al. [20] proposed the generalized Randic´index; see [21] [22] [23] for more information.
The general Randic´index is defined as
and the inverse Randic´index is defined as RRα(G) = ∑︀
Gutman and Trinajstic´introduced first Zagreb index and second Zagreb index, which are respectively
The second modified Zagreb index is defined as
For detailed information, we refer the reader to [32] [33] [34] [35] [36] .
The symmetric division index is
Another variant of Randic index is the harmonic index, which is defined as
The inverse-sum index is
The augmented Zagreb index is
which is found useful for computing the heat of formation of alkanes [37, 38] . Some well-known degree-based topological indices are closely related to the M-polynomial [7] ; in Table 1 you can see such relations.
Here 
Main results
This section contains the general closed forms of the M polynomial and related indices of the hex-derived networks HDN 1 [n] and HDN 2 [n]. Proof. Depending on degrees, the vertex set E of HDN 1 [n] can be divided into four disjoint subsets, V 1 , V 2 , V 3 , and V 4 , containing vertices of degrees 3, 5, 7, and 12, respectively. Moreover,
Similarly, the edge set E of HDN 1 [n] can be divided into eight disjoint subsets:
Also,
Now, we have Some degree-based topologcal indices of HDN 1 [n] are given in the following proposition. Now, we go for indices. 7. Proof. Consider the hexagonal mesh HDN 2 [n], where n > 3. The vertex set of HDN 2 [n] has the following four partitions.
and
Also
Moreover we divide the edge set of HDN 2 [n] into the following ten partitions:
= {︀ e = uv ∈ E(HDN 2 [n]) : du = 7, dv = 12 }︀ , and
Also, we have 
